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[IH**R] Si£± 1 K4>tt <i^Sl ffS® 2 % IB 

Ge, Sn. P b % Cr, Ti, In. Si, C 
d, Se, W, Mo, Zr, Nb, Zn 4 HfOt^ti 

<t cc ct 0 k 3feiEii^ft cc *j w -s ratt^&cxewi ec w 
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1 

[»3#B 1 1 WBLhte'Ptz < t i>m 1 <£»B> GAUL 
*2«BBBK ftRJR&RUflT !£3«SJf, JKS*B*«K: 

BulE3e:9RjR^»Jl«, Ge, Sn, Pb v Cr, Ti, 
In, Si, Cd, S e , W, Mo, Z r , N b , Z 
n, H f ©C»rti*tt»t HKUb^rc»*4IlX 

[|ft*g!2 ] «t£±K4>& < & 1 MDI, 

^2«an, ftmismM. mzmm, Emm&nuc 10 

■^M^«r &iKCWKinDH« d 2 , fijfBSI 3 «aB£ 

fiSWWHI* d 3 & U 
d2^d3<30x 1 O" 9 (m) , 

d2 = ( t 2/a2) (m) , 
d3 = ( t 3/(73) (m) 

as u t 2 «BuiBm 2 mmm<Dm&, t 3 rimem 3 

GSBBOff^ cr2«H«iB»2»aBl<Dl»eaiS. a 3 20 
&£WfSl&3^B<£i*H£^Jgr, a2, a3«ZnS 
c.q)— S i 0, cl . s OllWE»ltal*l- 0<!:LTtH*t 

[0 0 0 l ] 
[0 00 2] 

[0003] ttit><Dtmitmytmmmz. nmmc 

*frSC<!:«:j:*h fB^*|gfl{fcffla^±tt*«T© 

[o o o 4 ] ctizmzmzajmt'fzttmtLx, g 

e - S b -Te^l Ag - I n-Sb-Te^Si' 
[0 00 5] 3 6tC, g$mf*B#Z n SJ&#£^A/r*l> 50 
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[0 00 6 ] 

mmctov zmm&M&CFo <t 5 «c tor* *>„ 
[ooo7] se^^^x^jtr^, iB^nijg*fe 

»E»*fT 5 BRcca^-r z>m*m&$: it\z&mt mm 

£ ffift <t U , gE»fl® SBUEBtf Ja 0 ^ftgH 
[0 0 0 8 ] ceo J: 5 BB®B£S»B<DR8K:«KB 

u-lf/* < c i-c^giiiK 

^**W*LC»o S^tCiS«iIIBia-rS«^, ffl^fc© 
J^S<=t 0 E»-r £ IS K <fc 9 a U - If / < 9 - 3&J£* i 

[0 0 0 9 ] CCDi:*ac. j^*t^^ffiocDi^IH#OC, U 
-1f^y-*WiLft*S6iSl^B9a*f#5Ci^fflM^ 
*>o/c 0 Hl^faK£#£, "T4:fe^iB»]Bfl[*±#3 
ttft^Ri It, #SBS6 1 -2 7 2 1 9 0^$RtC 
tt % ^ftU-1f©«fii«'C»iR*0[)lBl^Ge. Cr, 

Ti 4 n i <DmmznA?z>&ffi&$>zf>K commit 
mm tmux^z tcmmm t mm hwm. t u o ib 

»flJ5»HFtt*iSTS'e', HISK:afiW«fiR*Ag- I n 

[ooio] ^tcUTCDtem^u, ±vmt£tmim<r> 

[001 1 ] 1 1 -66 6 1 1 



A 1 J PAgtj;£<D'£&Zmimt<CLtcm&tl:t'<tcm 



□ 



[0012]«fH20 0 0-1 8 22 77fi«-Clt £ 

[0 0 1 3] *CT\ K«LBcd>tt< £feS& 

Ge, S n , Pb, Cr, Ti, In, Si, C 
d, Se, W, Mo, Zr, Nb, Zn, HfOlvTtl 

io *4^ttS«Lh«CiI>e:<ife*l«BI», IB&Jf, 
&2ftflW. *KiR»«tfl, »3«B1, ElMaWHCc 

mm ox m&mzumm&ftbxm&yti&mm 

N»e»-rS«M2»ff5IBH* d3tU d 2 d 3 < 3 
Ox l 0 "* (m) , d2= (t 2/a2) (m) , d 3 
= (t3/a3) (m) (fiU t 2 ttfWIESI 2 ffiBM 
CDJ1<&, t 3 &mzm 3 S8i©I*. a 2 »SgSB» 2 
fi^JB(DMl£W& a 3 itVOSSS 3 «SS1ct>^{e2»S 
T\ a2, ff3BZnS (ll) -SiO,c»,Olllt^ 

a i * i . o t uxtmmxm?* ) cdbb«*wts c 

£fc:<£^T, JS«Jiic*JW4JR»^SC«B»)lCc*5W4 
[0 0 14] 

[0015)81 te/irTcfc^fc:, ( l ) S«±i tC'PU 

0 , m&ftiRtiL?mm\t % Ge, Sn, P b , C r , T 
i , In, Si, Cd, Se, W, Mo, Zr, Nb, 

z n , h f <D\*>-rtiiN$&& i iai^ri^iBi 

( 2 ) g&_h 1 K4>£ < <b 6& 1 {%mm 2 , iSSUl 

4, &2«bh5» %«jR££»6. H3ffi^i 7, s 
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warns* d 2 , nre»3 fissa 7 s^oriweiewR 

d 3 iU 

d2^d3<30x 1 0' 9 (m) , 
d 2 = ( t 2/a2) (m) , 
d3= (t 3/a3) (m) 

(tsu t 2temnzm2mmm<Dm&, t 3 km t Big 3 

SWKD/V*. a2»SWB»2ffiBBl©(»ea»fl[, a 3 
titulBS 3 mSSCOm&M&V, a 2, a3(JZnS 
10 C8 o 5 -SiO ItJB) CD^eiSal^l. 0iLTfB*f 

fflrc?rr. ) <Dmmzm?zctz&m£?z>3t§mm 

[0016] 

[0017] *^©*SBfia«ft«, 0 1 &CtjV3~<£ 5 
&c v 1 ±fc SHI ««■ 2 * ffffil3. BBflW|4. 9 
20 2SSJ15, XftiRI&ttH 6 » J£3«gJf 7, j£»J| 

/c, IBigJ14iS2ffiSJ15ra^:, WffiH3 iHfiKZ)^ 

ffi»3*HteJBi>rfe&^o ccrtB»xw?f*flau- 

1f36li»«l©A«ffil affile 6JKWShS (JHMtfffl 
L) . 

[0018] CCD J: 9 ttj£^«tt4)£& 1 <Dtmt L 

**LfcU-1f*rS«lflPJ35p6>iEa* 

[0019] ±IBSS 1 (D9-Z I*. *>OT 
ttttl^. f^^n^ffl^rw J*^ (OTTDVDJ <t 
IBT) i©52fttt€:*afrS<!:0. 6mmSWf*l 
K IfflW^O. 0 lmm-Smm^lflt'^^o 
40 WSLKOm^ifiO. 0 1 mmSttt lffiA>&4X 
^L//cb-lf3t;r'IB^-r^li^-C4>, C»(Otm^9» 
B<ttO. 5mm«±^«*M»U>X©l8Pa***< 

[0 020] S«l B7UtJ/^atOTtSl>l/. 
lit/ ^ K&4><DT'$>oTkMt>o 7U+'>^«tlfil 

50 ^ e 



(4) 



[002 HS/C, cnecosffiiy:, mmA.u 

MZ. 5, 7, JxMM8. #©iR#^JI6ft 
i^SlL/dl ZftOMfclZUcp^ti&lcLX, x 

R^3©«SI»2, 5, 7tt, IBISB$CC»«K IB» 

B 4 a £#mtc J: o r sbk LTEOWfew^b-r ^ci 

£l«±-f£ft£\ SCI. IE§§Ui4£fBW>6«ST£*» 

[0 0 2 2] ±6B<D» 1 «BW 2 , *2fflBOT5tt6Cf 

*oTJfflJr*n#l . 9^n^2. 3(D®H&£&& 0 H 
lffSBi2. *2ffiflW5ft&tffc»3«WB7J3:. 13 

htt>4fe*i!t)ftC^ WCC. ZnSiS i Ot<Dm& 

[0 0 2 3 ] mi&9M2<Dm$i*. 5-500 
nmOl51t*5, Slffiil2^ 1 ^iBl^Jf 4 

6, 4 0-3 0 0nm©«l^»SlK 

[oo24]^2 mmm 5 *kjr^»» e <ossmm 

60j^*»*WCCBB«ll 4 0. 5-5 
0 n mCDlBlfflj&sjfS Ll> 0 

[0 0 2 5 ] Sfc* »3ffttB7tt, C/N, «t**tt 

0. 5^5 0nm©IlrtW$l^ 0 lg2ffiSB 
5 tm3Umm7(D^iYm\tb-b OnmWSK , 
Cft6^it/W*Sft><fc* SEfiWB4<b5»jB8 iCDIHPH^ 
St < ft 9 ft?M»JBi ftotv-^ * JKfiR-r 4 <Dtc^c# & 
Bi/W-t«tTS. »C, fg2ffiSB5<*:Jg3ffi 
8W7©-&»Wi»<a:Si. IB&H4 <tJSS*B8 i(DK 
W3&SJK < a 0 fffl&fftiS 4 & o r , Stt *©<ST> S6tc 

[0 02 6] mm4£LXte, SbRUTet^t 
WCiWiLO. -Tftfr^ Ge-Sb-Te^ 
In-Sb-TeM, Pd-Ge-S b~Te A 



& Pt-Ge-Sb-Te^ Nb-Ge-Sb- 
Te^ v Ni-Ge-Sb-Te^i, Co-Ge- 
Sb-Te^ Ag-I n-Sb-Te^l Ag- 
V-In-Sb-TeM, Ag-Ge-Sb-Te^ 
Ag-Pd-Ge-Sb-Te^i, Pd-Nb- 
Ge-Sb-Te^l Ge- 
S b - T e Ag-In-Sb-Te 
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[0 02 7 ] C©<fc5ttE«B4©H-B l feL<«MM 

wfflu 3 tp omn&sBsm 4 * ccshk l i ei^i*^ 

{tT£c£#*£©r#*u<fttr>. «5*«Ftt# 

mm<D>> < t & 1 «*dtf»»3Wf * u 
^ttwcassft^vv^A, fflfc e ^y3>, sit 

«r MHfcft«ffc3*Mft^rft < x b&< , 

[0028] mmscom^t ut«, *jsftftt*w-r 

5AK Au, A * ft £ (D^JST *5<t^Ctl6*3EfiS;» 
£ L x 1 WKei_h©£M* fcfc*¥^:fr&ft SUSftlTESR 
^g^Mt/A 1 , Au, Afirfc£<D£R«:A 1 . S 

i ft i*©*«»fc*, s&IXBWfc^ il^;i/3^r>ftft 
ft<h*©^Kifc^*iB^Uytfe(Dft^^*tf 6*1*. 

[0 02 9] A 1 , Au, A gf ft £(D:feBL WCne. 

r, AliCSi, Mgr. Cu, Pd, Ti, Cr, H 
f\ Ta, Nb, Mn, Z r ft 4*C[)4>ft< 4 1 «©tc 

Au^t^AgiCCr, Ag 4 Cu v Pd, P 
t , N i ft <h*0T>4>ft < 4 1 ffiC7)7C^^^H-'C2 0 M"? 

s*fB 8 {tmmTvmz&wYx o . 5 mt-%«± 3 

^t?, A 1 - C r A 1 - T i A 1 - T 

Al~Zr^ Al-Ti-Cr^ Al 
-S i -Mn^©l>fft3&>©A l^r^S^^-r^^ 
^l^^Ag -P d^^, A g -TaM, Ag-T 
Ag-CrM, Ag-Pd-Cu^Olif 

[0 0 3 0 ] CCOSimmSCDm^ tLX.. 50nm-3 
0 0 nmWT"C*S(D3&sjfiF*Ul^ iOb^Ag^ 
», «&U-1fr(DS«^**< ±2>C£ifiX£Z<DX 

p4©i£i$©A * 5 J: o r fxMM 8 ©IWiaif: 

T5. WlitfA 1 -C r <&&<Dm&trC&.. C rCOSWI 

f>^m?%ttmtixm&mmi)mT'?2>tctb. ^mms 
(ommzm< Lftwti»sa»^ h^^^vc®^uft< ft 

4 0 CrMi^t^B, 3B®B4WJlfi»Sn-¥> 



3. ^rj 
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[0 0 3 1 ] SJ*H8tt5 OnrnfeLbittSije^WCC 
^©f»#*#<&*. 3 0 0 nmaiOf S*JR0Er 

[0032] *mi<offlkt*&ttimmM6<Dffit 

« % G e , Sn, Pb, Cr t Ti 4 In, Si, C 
d, Se, W, Mo, Zr, Nb, Zn, H f (O^ftl 

C*i603£©iR^B6te:, i^08 3Onm 

[0033] c (D^mmm 6 ta»n#K:iBiiw 4 
• zmzzmm a tmrnm 6 rci^t * c <t 

[0 0 34] CCt, 312, ff!3ffi^B5, 7liZnS 
[0 0 3 5] CCr, BJIB»2«H01*^Or8(ri236» 

iD^»ji^6MiBiB^a^e«-r^^e*wrais^ d 

2, WiB»3figHW*/hLrMIE*»iD^J»IB^?>Siria 

d2 ^d 3<3 0X10"' (m) , 
d2 = ( t 2/a2) (m) , 
d3 = ( t 3/a3) (m) 

({ML, t 2 tefjfBSfl 2 £g^B<DJ¥^, t 3 fctfiSfSJir 3 

ssbcd/i^, o2\zmss2mmm<D»&m&s a 3 

tttJIB* 3 ^B4>&fg»flrc\ a 2, a3»ZnS 
c.»,-S i O IC , 0 ,©J»G2»ffa 1*1 . 0£L/Tlf*t 

[0 03 6] *?HBCc;bl:r&ft£3HS (a2^a3) <t 
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B©#*4<t 0T/Bl»6*iTlr>4, ZnS ( ,„-SiO 
, (20) (ZnSiSi O 8 cDjflJSEi:k^8 0 : 2 0 ) <om 
fi*Sal*l. OiU a 1 £^£L/cfB*t{iI£*r 

[0 0 3 7 ] S?dR{K*ftl!M ( d 2 ^d 3 ) <b»SS 

xttm>m» (mm ttRismGm&tc*mL>i£. m- 

[0038] ttfi^ftmHd 2 tt % S2sii^at 
^/c^cco<d 2t^^ 0 itc. m&mtemmdz. d 

3#, d 2 ^d 3 ( ( t 2/a2) > ( t 
3/a3) ) f&arr&*7, Si8(D#Jt«0I 

4^^n-en^rj:^tc, ;&kir#^B6^6o^# 

IB»B 4 J: 0 J5*fB 8 flHfcjfcti-fc-r < IBiiB 4 &c£ft* 

SHffi5 9. 5%, 55. 0%) „ CtllCttLX, d2^ 
d3^i/ct«7, * 8 (Dg&mm 1 . HS6W1 1-^H 
iWl4©XHa[»6 1. 5-63. 2%, 57. 5 — 

5 9. i%-e&&„ 

[0 03 9] $£>&C, &e«ttRBPBd3*s. d3<30 
x l 0 9 (m) (d 3 ^3 Ox l 0 

" 9 (m) ) r^^i, ^7, ^8©#JtKW5CC*h-e 
h*r<t5CC, IB^B4<bJS9JB8<b(D^fe3IKfPaPB^ 
E< ^IBKttiS-r*^ <S!38fl[7 4. 3%, 6 
30 8. 8%) , IH^CCSW*©fiT*«*L/<tt* (JSIf* 
13. 2%, 13. 1%) o CftCCStLT, d3<3 0 

xio- 9 (m) zmc-tmi , a8 0SHi*Wl. HJS 

Ml 1-HS6W1 4CD^IHfi«6 1. 5-6 3. 2%, 

57. 5-59. 1%, ^commmxi 7. 8-is. 

1%, 17. 8-18. 0%-C£)£ e 
[0 040] */c. I2»B 4 t 8 i (DHCOeaH 

> K ^ ^ ^«Ccl^<036«««IMi 6 *» Alt 

<D-C, 36©iD^I^6(D/l$<b»*^e>n^fB^I#14 
40 Cc^toii- TliMT UC^o 

[0 04 1 ] %RiR%<KUI6C[>Mff» % Ert<Di^-tt^ 
60. 5 nm£t±. SI**©fiT*»iL63rc8{>CC«2 0 
n mfitTaWff* O < . * fc*RJR»R)1 6 (Dj&93£S«c 

»SCi^r*4BfBS{kti^ 0. 5nmti±l 

[0 042] **W©36fBS«(t©i2»^fflt^j^<5: 

ur«, is—fit. *Yv#ft<DCtzni&&<D%Mre 
so ffi)Kft*s/Jv5ir>t:&. ^H^g^*6c tfrhftti 
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*JtMf L r imgkonm-?- * ZBf& lx ft *> . 

[0 043] g/c, S»CC^AWB<D3B»J|4 CctSfi 

< tt»»ttJlw>Eliv--^ **is«fbi/rtT 9 c 4#r 
8B»v-*«:iejS{br* % *>^K»B 4 ©SBgrt* 

J53SU »*^tt»»fb«ff 93H£ft«7£bl>. 
[0 044] BB»v-^»Jfl»tt*5li***< . 10 

?S*B#«-¥>^il< lleI©3l6^-A(DBS8tK:J:9»* 

w^nama < * C 4 6»SE b l^. 

[0 045] *CC % *^(^Sa«8BEft:(D«Jt*ffi«:o 
[0 04 6] ffi8»2, 5,7, ffi»»4, Wffi 

u~?w>yffi % x^**y>yffi 20 

*y>y, si£te*'***y>40 tt^wf^tia. 

*Hc, fflflS. W»©=J>hn«-^3Wg«r*SC4^ 
6, x^**y>yj£#»StA>. 

[0 047] XS»ftt?««OlS 1 *I3«fCCRR 

itS^ * ^i£^SS 1 £ 1 ftfotell"^,fj(l^i 

iw*iefflr*c4*»f*u». Mrifiini2 l 

5, 7, ieiM4. §?BS»3, :%!RjRAttJI6> KMM 
8ft4*<D«ff(DS(lfi|I«, ^maSCDSA^7-4B$ 

^ y > 4 C 4 *C§SKtf 30 
[0 04 8] SSB2, 5,7, IBHUB4, 

fcfil*. M^OMW^-14Cc«n-5C4^6. S®1 
*ai6S#SC43&s»*L<, S6Cc^K*ffl^fc>-& 
4Ci*s<t0if*U^. !2*«:|£CraiSl©>&aJ«rfT 
5 4, *«l©K!5«*i^Sl**C43&Jr*S. 
[0 04 9] £/c, *»»CD«|***L<»tt*>ftt»tt 

£^Eftlktt£<Dfctf>. ZnS, S i O a tt4<DSi«ftJi 40 
ttl > «ai^««g{ b*§J JJ § 4<D«f Jlt«SJl 4 fcfi&Wc IS 

S l *»ifiti or J$*3ij& trft 0 ^to-er *>fii*. 

[0050] EM4it mmc§m*ft>?mc^ 

[OOSllSt, «T«:*»W<3Wfe^MMt© (*& 
Wl)^ (HJfeWl 7) teo^TJRfcBMJlT*. CCt 
ttffl^f tSS^f* -r^^^^^LTai^^o so 
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[0 05 2] t(T©^teM"Ctt, ififi#6 5 0 n m© U 

h\ na = o. 6 ocoyt^uyxzmmL 

/c^^f ^a^f^ VyJzTTXZ (DDU 
1 0 0 0) *JIH>tiB» ( 1 f-A - *-^-^>( h) 

&7-?tc 0 »^'7-Pr»0. 7mWr-Sil;fc. 
(Sstta) lB»«aa«3. 5m/ sr. 8~16^i 

«38. 2nsr, tr^hfi«0. 2 67 wm/bit 
r*S. DVD-R0M4Rffiffi<DIB»£?Tl\ 
4 . 7 G b y t e s CCtB^-J-*. S^M-^OSfi©*^ 
rx^-YXL, ^n^^7- h * — • . zsy ^cloc 

k to data -jitter ZmfeLtc. SfJSCCttS h i b a S 
o ku?iSB4$fflI (LM2 2 0 A) r«3S7. 0 m 

xy ^vffi5cj:orsB». iB*, W££tT5;)frD&g4 

(*fl=b) 5B»i»iiKtt7. Om/st, ZUvZ&M 
T«19. Inst, ffitt*frai|§|ffr*5. 

(*Jfe09 1 ) ii^l2 0mm.. «JP#0. 6 

mm(D# y hWBISKDSfi 1 i^MLfc, 

Hc(ih7^f^^0. 7 4 //nit^PM 
Stiri^S. C<D*aiS«3 0 nmr*D, ^l/-^ipg 
4^>F«©Jttt, *5J:^4 0 : 6 0r$>o/c 0 

[0 0 5 3] K^S^W^ 1 x 1 0- 5 Pa*rSF 

SL/dl 2xiO" 1 Pa©Ar^Sl^ t f I tSiO 
2 ^20io 1 %mUULtcZ n S *K JS*^ ^* hP> 
^ ££&Ccfc 5 , aS 1 ±CCJBJS6 0 n m(D^ 1 ffi^ 

[0 0 5 4] 3Kl»r , A r tlSOS^^Xfl^t 
Cr^20mo 1 %^ft]l/cGe 5? — hrJ1^2 n 
m©M134^7^^ MOT, f3S»4%Ag. 

In, Sb, Te^6&-547C**— 5?-^^ FrJH/S 

isnm, mz umm 5 zmimmm 2 tmcttn~c s 

nm, *iRjR»IIMi6*Ge-C r^*-^^ hr2 
nm GBJf*4. K ?HS^2. 4) , m3UmM7 

tMimmmzamtmi. *sri5nm, jswjis 

SAl-Ti hr 1 7 0 nm, H&WB Ufc. 

[0 05 5] C<OSfil**^grtJ:0ffi«3tflUyt 

WtS-&riW*si 0 /xmOffBBHQ^fiRUrjef 5 -/ 
[0 0 5 6] $ 6tctt«^-;i/*fflt^rEiaK:^L/c 

fBli«4(DiBrt«r*4y;i/--^SBW:ff3S*tf-Dfc. ^ 
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[0 05 7] lZm<D&Pre2bZ&rt)\,X<Dm*. ^#a 
T'te^H^X = 0 . 3T\ v;l^/^;l/X= 0. 3T V 
^iP^Vl/^ = 1 . 3Til, Mb X-ltOmJWZ = 
0. 5T\ 0. 4 5T V &flLrWX = 

0. 6Til/c e S/c, E»^7-B*fra % 3kftb<D 

v>v*t, SI**, £Wffi9JS®t>^iK:*5i>T€> l 4. 

OmW, 7 -12 8. OmW, S^'»7-«0. 7 

[0 0 5 8] H^ff-^-co^n ? ? • h - • f*- # • 

gv-^gt$>S 1 4 TOjSipg I U^HTX^X 
WJOORFU^H 14Ht»Ufcfitft4. ^ffar© 
»9Hyy*»6. 7%, 5!t$18. 1%, £Htt6 
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14. 0mWr$)o/c o 1 00 01*-^-7-f 

©»«R?**i*7. 3%, S***18. 0%, ^Difi5 
9. 0%T*0. ttMB»'*7-t21 5. 0mWt*o 

/to 

(S1JSM2 ) IBti<H4 <b UTG e - Sb-Te^ffl 

io mc^t^K ^2or>i*j«5ius0!ii taaeiff© 

[0 05 9] 

[an 







ftWBtt/<7- 


SttUL 


Ag-ln-Sb-Te ] 


1 8.1 (%) | 63.1 (%) I 6.7 (%) 


14.0 (mW) 


Ge-Sb-To 1 


18.0 (%) ! 62.5 (%) ! 6.9 C«> 


1 4.0 (mW) 



[0 060] 



I 


tamm 


EMm i £lg& i 






Ag-fcr-Sb-Te 


18.0 00 i 59.0 00 j 7.3 (%) 


15.0 (mW) 


Ge-Sb-Te 


17.9 00 1 58.0 00 1 7.4 00 


15.0 (mW) 



(Hj»«3) Ge-T i^^-y^ *y> 
yLr/fS2nm©3t»JD»B*ll6 (®#t*3. 8, ?g 
S4$tt3. 4) *SWLA:ffett3aS«l il3«©jl3E» 

(^J6#J4) S i -C r^#£-y* h**'** £ y > 

$t%m 3.7) istcmmmw 1 £ ejiiicd^ib^ 

<H8fc«5) S i -W^^-y? h*XAy*y>y 
LT/I3 2nm(D#g&JD&giJI6 (®*f*4. 0, 

«»3. o) zfismistcmitmmmi tmmvmzmm 

^Lrff3 2nm<D*»iR*JftJ16 GB*r*3. 0, rg 
SK&S3. 6) *flWOfcffi«*tt«l il^filCD^IBf^ 



^LTff3 2nm<D*ftiK#&&Ji6 (JS»r*2. 8, 

*flHR3 . i ) zf&mistcmtemmm \ tmrnvftim 

7) Ge h £ y >^UTJ1 

30 3 2 nm<DftiRJfmt&mG <®*r*3. 9, mitffl& 

2. 6) ifmLtcmtmmmi tmmommmm 
[0061] mmm 3 ^mmm 1 **<t xy$mm 1 7*, 

t»-rticc*$c>rfe^3. Si4<D£:te9JI8£09l i«H0 
[ 0 0 6 2 ] fcfc, ^^cD^BJiR^Ji 6 <D»tttt|| 

mmtctsM 3 n & c t & < . it *wc jw* 3 n/cmcDW 

40 [0 06 3 ] 
[*3] 



(8) TO2 0 0 2-2 30 839 

13 14 



S3 

















Ge-Cr 


4.1 


2.4 


18.1 (X) j 63.1 (X) 


eTST 


14.0(mW) 




Ge-Ti 


33 


3.4 


18.3(X) 1 623 (X) 


6.7 (X) 


14.0 (mW) 1 




Si-Cr 


3.9 


3.7 


18.0 (X) 63.2 (X) 


63 (X) 


14.0 (mVfl 




Sr-W 


4.0 


3.0 


18.1 (X) t 62.9 (X) 


63 (X) 


14.0 M 




Zr-M© 


3.0 


3.6 


17.9 (X) | 63.5 (X) 


63 (X) 


14.0 (mW) 




Nb-Zn 


23 


3.1 


18.0 (X) ( 63.0 (X) 


6.7 (X) 


143 (mW) 




Go 


3.9 


2.6 


18.0 (X) f 63.2 (X) 


6.7 (X) 


14.0 (mW) 


itgWi 








18J (X) 59.0 (X) 




15.0 (mW) 




1 A fi 


3.3 


02 


17.0 (X) i 58.8 (X) 


7.2(X) 


153 (mW) 



[0 064] *10* [g|4] 



S4 













Ge-Cr j 4.1 


2.4 


183 (X) 


593 (X) 


73(%) 


1 53 (mW) 




Ge-fi : 33 


3.4 


182 (X) 


58.7 (X) 


7.4 (%) 


1 53 (mW) 




Si-Cr i 3.9 


3.7 


17.9 (X) 


t 59.1 (X) 


73 CX) 


1 53 M 




SHW 4.0 


3.0 


183 (X) 


583 (X) 


7.4 CX) 


1 5.0 (mW) 


SIM' 


Zr-Mo 


3.0 3.6 


173 (X) 


59.4 (X) 


73 (X) 


1 53 (mW) 




Nb-Zn 


23 ! 3.1 


17.9 (X) 


583 (X) 


73 CX) 


1 53 (mW) 




Ge 


33 ! 2.6 


183 (X) 


I 59.2CX) 


7,4 (X) 


1 5.0 (mW) 


lUEMl 


<EL 


- ! - 


182 (X) 


543 (X) 


i 7.4(X) 


1 6.0 (mW) 


ttK«6 I Ac ! 33 ! 0.2 


173CX) 


54.4 <X) 


! 73<X) 


1 6.0 (mW> ! 



4±»2«8W5©HteHTOll 1 (H^*r> 4R 

0) ®2«8B150D/SS44nm£U fB»^ 



lit, mm4tmiumm2<Dm^c^^mm3 

[006 5 ] 
[«5] 



[0 0 6 6] 







s.stm ) atss 








GeCrN j #L 


18.1 (X) j 63.1 (X) j 6.7 (%) 


143 CmW) 




GeCrN j GeCrN 


1 73 (X) 633 (X) 7.0 (X) 


14.0 (mW) 




GeN I fcL 


18.3 (X) 62.8 (X) ! 63 (X) 


14.0 (mW) 




GeN j GeN 


16.1 (X) | 63.3 (X) j 63 (X) 


14.0 (mW) 


★ ★ [316] 

S6 










I 


GeCrN j £L 


18.0 (X) j 59.0 C%) 


7.3 (%) 


15.0 (mW) 


maws i 


GeCrN j GeCrN 


17.8CX) ! 59.7 (X) 


7.6 (X) j 


153 (mW) 




GeN ! £L 1 


18.2(X) j 58.7 (%) 




153 (mW) 




GeN ! GeN 


18.1 (X) ! 58.1 (X) 


7.4 (» 


15.0 (mW) 



1 0 nmTocDZ nS-Si O, L/fcffi«IQftWI 1 £ 

#>-?/c 0 ^ffbt(7)»7^(i7. 4%, JSftf^l 
8. 0%, ^MS5 7. 0%-C*o/c o ^FAi/^i 
3tC&«fiia»^y-«. HSfcCTl ttt^xmo. 5mW 



50 



(Slfl509 1 2) l#2<£SB54, 10nm©MWv 
IK6 0% 4 ^2ffiBIJBl»©W*s r * s ZnS-S i 0 2 tB 

[0 06 7 ] [jUjeSife] SCI ±CC*lffBW2 . Jf 

Mil 3, sb«h4. m2mmmb. fxmm s zmxmm 



15 



-s i o l tm{ttf)\sv~yAt<D2mm<DMft*{wt 

Ltc 0 S2Sai5©^ZnS-S i 0 1 tmtV 

t?z> 0 zti'etKDmi&mmz. wan 3, &&m 
tm#z n s - s i coi^oBwtffiii u % mz 

2«8W5*iiL/'X:SftW8W:«n4J»JI««bl*. o 
±(D 2 oo«S»<D^e^WraPS t x/<rxjWjfL 
C^CDr, tx/ax=-Sit^S 0 CCt, tz (ffi* 

Kt2Xa2)i(t3Xa3)i HSU 



(9) 4$BB 2002-230839 

16 

SSiSOWZn S-Si COiS^DJlKttiEl— 
al (= 1 ) tt8KDT*4(Dr, 
(^Wl 3) Jg2«^JI5£, lOnmOifty^ 

10 1 2 -^J6W 1 3 1 <t|g«<Z>»lS*rbfc£ C 

[0 0 6 8] 
[317] 




15 SZnS-SiOl 18.1 ft) I 63.1 M I 6.7 (%) 



10 



10 |ZnS-SiQ2 18.1 ft) j 61.5ft) 1 6.9(E) 14.5 (m Vfl 



1 1 1 5 j GeN J.8,0 00 i 62.6 ft) j6. 8 ft) 14.0 (mW) 



15 



10 



GeCrN 17.8 ft) j 63.2 ft) j 7. 1 ft) 14.0 (tnW) 



GeN 17.9 ft) | 62.5 0 0 ,7.1 ft) 14.5 (mW) 



25 



|Z nS-SiQ2 



»Z nS~SiQ2 
IZnS— SI02 



30 J_ZnS-Si02 

w« 




IMS I IMEflT^ 



17.0 ftTs 



64.2 ( X) | 7.3ft) 14.0 (mW) 



7.3 ft) 



gjj iff) 



[0 0 6 9 



8] 



14.0 (mW) 



14.0 (mW) 



7.0 ft) 15.0 (mW) 



12.0 (mW) 



92 ft} I 15.0 (mW) 
9.5 ft) £ 10.5 CmW) 
8.3 ft) I 15.(KmW) 



US! 




15 



10 



10 



Si02 18.0 ft) 



15 



GeN 



15 



10 




30 



GeCrN 17.8 ft) 



GeN 



ZnS— Si02 



ZnS-SI02 



ZnS— Si02 



• . .... . » .**. .......... ■ ■ M M M M M J* | f 

20 £^ 14.9 ft) 

•"■•■■••••l IIH«MMiHil»IMHl . ...... ^..W.JL 



ZnS-Si02 
ZnS — Si62 



18.0 ft) j 59.0 ft) j 7.3 ft) 
iqa^ j 57.5ft)"T7^ ft) 



^9 ItlStt/^- 



18.0 ft) 



1 7.8 ft) 



17.6ft) 



16.8%) 



18.1 ft) 



13.1 ft) 



11.7 ft) 



17.7 



* :(t2/<7 2h <t3/a3)G>JHa<J. xlOE-0(m) 



*8 



58.5 ft) 



59.1 ft) 



Jfi. 



ft) 



58.4 (X) T 7.7 ft) 

59.5 ft) j 7.8ft)" 



81.4 ft) 



55.0 ft) 



68.8 ft ) 



65.6 ft) 
7Q.T(I) 



54.5 ft) 



8J ft) 



7-5 ft? 



10.0 ft) 
14.2 ft) 



9.1 ft) 



15.0 (mW) 



15.5 (mW) 



15.0 (mW) 



15.0(mW) 



1 5.5 (mW) 



14.0 (mW? 



15.0 (mW) 



16.0 (mW) 



13.0 (mW) 



15.0 (gflW 



1 1 .5 (mW) 



160 (mW) 



immmi 4) m2«sji 

(i£«ga=2) 

C5, g|7, ^8(DifcO 
7. 1% V &*MiU 7. 9 

%. ^Pg5 7. o%-c& 

deem 5) mzomm 



2 0nnKDSft»v 
fcbfcffe«:^£9 1 <b|H]*£<D 



»7. 5%, J5S*^1 7. 8 
ilt-^r^O. 5mWto^ 

4 n m<D^itlf fr-? ~ 50 



(^JSCTl 6) ^2^^/15^:. 10nniC?)g{fcy;Uv 
^-^A^DACCL, ^3<S^il7(D/l$^2 5 nm(Cl 

^esiga-2-c^o/c 0 ^ssm 1 5 ^mmm 1 6 



17 

mm%f<D$m&m e> n/c e 

[0 07 0] »3«S»©»*4B. 
[0 07 1 ]$ 6&C\ WBL. K»)B, JS*tH, 

(J±«« 1 ) %RJK#»Ntll 6 **ir^tefl6tt*W« 1 1 ra 

*»7. 0%, JSS**«18. 



(10) mm 2002-230839 

18 

* WiSt* 15.0 mWt* 0 , iEl§WBK#fi^ CtZfjkL 

5. 0%£{g<. £/c#b ASP* ££ttS*jBBE»>W 

<Jt«W2) *KJR««Ui6<D2nm*»3fiai»7i 
J5*fJf 8 <5:(D|fflK:llUJfe^./cffi5i^eteWl <b ElfifcWfciE 

io fcc^rsw*. Sa>Etttt«Wi iataM*© ! l*ttr* 

[0 0 7 2 ] 
[*9] 



5F*ttt*IE»^ , C7-fcje»«l-l 3<fc^ & 1. 0m* 





*ftfeJMMFa>feft 1 fiM* ! SMI 






»MI1 


352SHUB£I53«»H£©IB1 18.1 (X) J 63.1 (X) 


: 6.7 <X) 


14.0 (mW) 


ttte«3 


*Z&.mm£EL9mtzO>TA 1 17.7 (%) I 56.6 CW 


8.3 (X) 


15.0 (mW) 


lH«Bt*2«»»t0)Bn 1 14.8 (X) 1 71.0 CW 


9.2 (X) 


15jO(mW) 



[0 07 3] 



[glO] 



1 






5 1 *B5J* ! isv* 




£IHHl 1 


*2&«Jii:*3«tI»*7>M| 18.0 (X) ; 59.0 (X) j 7.3 (X) 


15.0 (mW) 


AM2 


LM3#SlitS«lt(D|H| 1 17.7 <W j 54.5 (X) j 9.1 (%) 


16jO(mW) 




1 EfltB£f52«KB<t:0)M 1 14.9 (X) j 65 J CW j 10.0 (X) 


16j0(itiW) 



©15. OmWiil^ot cn^Kflxaffi^lttcir 

( Jt«W 3 ) 6 CD 2 n m 4 <hffl 2 30 

as/is (Drs^v^tcmtmmm 1 <tnfj*icD*f Eta 

*9®i*JD, *fraCC*5liTaEHffi«7 1 . 0%<hl» 
KS**#14. 8%, SJ*I^*9. 2%£, H 

itt-SfE^^-fettSiWl i08Ol 5. OmViil 

(Dffit^ftCt^<bUTl>/c 0 Ctl«, «lR^iI6i 
f E@» 4 L % mm&<DBi < tt I >J30<Df El5«ffl/£ 

tete^tcc i*s^Lrc^a. 40 

(tfc«W4)»2ffB15»15nm, ^3«3JI7« 
5 n m&C L/dferaSQfeW 1 tRI«CD3feSE»J«{*%f¥t!L/ 
/Co HJfe^l <b|nI^|(DlfJ^^L/ciC:6, S7. 318© 

<t*jg. ^fra. ^frb^rn^fcc^fettewi <b« 

(J£8H8I5) l£3£gSH7£3 0 nmCCL/cffe«HS6W 
^UciC5, «7, ^8©<b*$0, ^fra, ^frb 50 



£ "J >yuri¥$ 2 nm©l (SSt^3. 3, 
0 . 2 ) £ J£JH 0 /tf6«HS6WI 1 £ l5M§<WfeiE 

(j:b$5CT 7)^2 &mm 5 »»wr, ^3 $mm 7 » 2 
f^u. 8%, w»!^y*9. 2Vot, msm&icfr 

1 iia«©l 5. OmWiS^-^/cCi 
ictti^r. SJifE^^ h^-r^iS^bffiS©ffic^|ai 
^turi^co chtt, *»*RIBIMi6iia»)B4*s 
?§a L % IEii#tt(DM < 1 ^iJcDIE^Bifi^K: K^tcC 

ab*2W8) SB2«»»«1 Onm, fB3€gSWI7tt4 

0 n m^c Ltcmtmmm 1 ii5«©36iHaaKf**fHH u 

/c 0 iRiaKDaijeSrbfciC*. ^7, ^8© 

ttoK>. ^ffa, *frbli-r*iCC*5l>Tfe^Ha«±S 
b/c^, -eniRI«F(cSS***sigTL/c. £/c, SdSIE 

(ttSm 9) m2{%mmb »2 Onm, m3«SH7« 
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[0 074] 

cc J: o x . Mmrni* cc *> w z> JzMm&mzmm «c *$ w 

*&£©«tt*fb*#fc>TUT\ saiwatcfett -stasis 



(U) #§3 2002-230839 
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[HHOlHlttllHII] 
fmx$>Z 0 

i 

2 mi&mm 

10 4 fSl^jf 

5 mzumm 

6 j&RJR&NUI 

7 m3«SH 

8 %Mf§ 

9 SSJg 



[an 




9 



(51)Int.Cl / 

G 1 1 B 7/24 



5 3 8 



F I 

G 1 1 B 7/24 



5 3 8 K 



